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Claims (not amended herein) 

1 . (Original) A method for determining a classifier, the method comprising: 
producing a first generation chromosome population of chromosomes, each 

chromosome having (i) a selected number of genes specifying a sub-set of an 
associated set of measurements and (ii) an expressed sub-set-size gene having a value 
distinguishing expressed and unexpressed genes of the chromosome; 

computationally genetically evolving the genes of the chromosomes including 
the expressed sub-set-size gene respective to a fitness criterion evaluated without 
reference to unexpressed genes to produce successive generation chromosome 
populations; and 

selecting a classifier that uses the sub-set of associated measurements specified 
by the expressed genes of a chromosome identified by the genetic evolving. 

2. (Original) The method as set forth in claim 1, wherein the genes of each 
chromosome define an ordered set, and the expressed sub-set-size gene contains an 
ordinal position value separating the expressed and unexpressed genes in the ordered 
set. 

3. (Previously presented) The method as set forth in claim 1, wherein the genetic 
evolving includes: 

generating offspring chromosomes by mating selected parent chromosomes of 
the present chromosome population, each offspring chromosome having an expressed 
sub-set-size gene value within a range defined by expressed sub-set-size gene values 
of the parent chromosomes from which that offspring chromosome is generated. 

4. (Original) The method as set forth in claim 3, wherein the range defined by 
the expressed sub-set-size gene values of the parent chromosomes includes at least 
one of: 

(i) a value larger than a largest one of the expressed sub-set-size gene values of 
the parent chromosomes, and 
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(it) a value smaller than a smallest one of the expressed sub-set-size gene values 
of the parent chromosomes. 

5. (Original) The method as set forth in claim 2, wherein the ordered set of 
genes has first and second ends with the gene closest to the first end being an 
expressed gene, and the genetic evolving includes: 

generating offspring chromosomes, each offspring chromosome being generated 
from two parent chromosomes of the present chromosome population by: (i) filling 
genes of the offspring chromosome with gene values common to both parent 
chromosomes using the ordering of the common gene values in a selected one of the 
two parent chromosomes and biasing the filling toward the first end of the ordered set 
of genes of the offspring chromosome and (ii) filling remaining genes with gene 
values that are unique to one or other of the parent chromosomes. 

6. (Original) The method as set forth in claim 5, wherein the filling of genes 
with gene values common to both parent chromosomes includes: 

at least occasionally varying the ordering of the common gene values in the 
offspring chromosome from the ordering of the common gene values in the selected 
one of the two parent chromosomes. 

7. (Original) The method as set forth in claim 1 , wherein the genetic evolving 
includes: 

generating offspring chromosomes having (i) values of genes other than the 
expressed sub-set-size gene selected from a group consisting of the set of values of 
genes of the parent chromosomes other than the expressed sub-set-size genes of the 
parent chromosomes and (ii) a value of the expressed sub-set-size gene selected 
within a range defined by the expressed sub-set-size gene values of the parent 
chromosomes. 

8. (Original) The method as set forth in claim 1, wherein the genetic evolving 
includes: 
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generating offspring chromosomes, each offspring chromosome being generated 
from two parent chromosomes of the present chromosome population by: (i) filling 
genes of the offspring chromosome with gene values common to both parent 
chromosomes and (ii) filling remaining genes with gene values that are unique to one 
or the other of the parent chromosomes; and 

selectively mutating genes values of the offspring chromosomes that are unique 
to one or the other of the parent chromosomes without mutating gene values of the 
offspring chromosomes that are common to both parent chromosomes, a mutation rate 
for the selective mutating of gene values that are unique to one or the other of the 
parent chromosomes being greater than 5%. 

9. (Original) The method as set forth in claim 1, wherein the computational 
genetic evolving includes: 

generating offspring chromosomes from selected combinations of chromosomes 
of the present generation chromosome population; and 

replacing a selected chromosome of the present generation chromosome 
population with a selected offspring chromosome if either: (i) the selected offspring 
chromosome is more fit than the selected chromosome of the present generation 
chromosome population, or (ii) the selected offspring chromosome is as fit as the 
selected chromosome of the present generation chromosome population and the 
selected offspring chromosome has fewer expressed genes than the selected 
chromosome of the present generation chromosome population. 

10. (Original) The method as set forth in claim 9, wherein: 

the selected offspring chromosome is the most fit offspring chromosome and 
the selected chromosome of the present generation chromosome population is the 
least fit chromosome of the present generation chromosome population; and 

the replacing is repeated until the most fit offspring chromosome is less fit than 
the least fit chromosome of the present generation chromosome population. 

1 1 . (Original) The method as set forth in claim 1, wherein the fitness criterion 



-5- 

indicates the fitness of the sub-set of associated measurements specified by the 
expressed genes of each chromosome for classifying a group of measured subjects 
into two or more classifications, and the method further includes: 

before producing of each successive generation chromosome population, 
introducing a selected level of simulated noise into values of measurements of the 
measured subjects. 

12. (Original) The method as set forth in claim t, wherein the fitness criterion 
indicates the fitness of the sub-set of associated measurements specified by the 
expressed genes of each chromosome for classifying a group of measured subjects 
into two or more classifications, and the method further includes: 

before producing of each successive generation chromosome population, 
randomly or pseudorandomly splitting a set of measured subjects into a training group 
and a test group. 

13. (Original) A medical diagnostic test for detennining whether a medical 
subject has a pathology of interest, the method comprising; 

classifying measurements of the medical subject using a medical diagnostic 
classifier determined by the method of claim 1, wherein the associated set of 
measurements characterize concentrations of organic macromolecules and the fitness 
criterion indicates fitness of the sub-set of associated measurements specified by the 
expressed genes of each chromosome for classifying medical subjects into a positive 
group having the pathology of interest and a negative group not having the pathology 
of interest. 

14. (Original) The method as set forth in claim 13, wherein the associated set of 
measurements characterizing concentrations of organic macromolecules in a medical 
subject is one of: 

a set of measurements of dots of a microarray processed using a biological 
sample taken from the medical subject, and 

a set of signal levels of a mass spectrogram measured for a biological sample 
taken from the medical subject. 
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15. (Original) A method for determining a classifier, the method comprising: 
producing a first generation chromosome population of chromosomes, each 

chromosome having a selected number of genes specifying a sub-set of an associated 
set of measurements; 

computationally genetically evolving the genes of the chromosomes to produce 
successive generation chromosome populations, the producing of each successor 
generation chromosome population including: 

generating offspring chromosomes from parent 
chromosomes of the present chromosome population by: (i) 
filling genes of the offspring chromosome with gene values 
common to both parent chromosomes and (ii) filling remaining 
genes with gene values that are unique to one or the other of the 
parent chromosomes, 

selectively mutating genes values of the offspring 
chromosomes that are unique to one or the other of the parent 
chromosomes without mutating gene values of the offspring 
chromosomes that are common to both parent chromosomes, and 
updating the chromosome population with offspring 
chromosomes based on a fitness of each chromosome determined 
using the sub-set of associated measurements specified by genes 
of that chromosome; and 
selecting a classifier that uses the sub-set of associated measurements specified 
by genes of a chromosome identified by the genetic evolving. 

16. (Original) The method as set forth in claim 15. wherein a mutation rate for 
the selective mutating of the gene values that are unique to one or the other of the 
parent chromosomes is greater than 5%. 

17. (Original) The method as set forth in claim 15, wherein only a sub-set of the 
genes of each chromosome are expressed genes and the fitness of each chromosome is 
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determined using the sub-set of the associated measurements specified by the 
expressed genes of that chromosome. 

18. (Original) A medical diagnostic test for determining whether a medical 
subject has a pathology of interest, the method comprising: 

classifying measurements of the medical subject using a medical diagnostic 
classifier determined by the method of claim 15, wherein the associated set of 
measurements characterize concentrations of organic macromolecules and the fitness 
quantifies effectiveness of the sub-set of associated measurements specified by genes 
of each chromosome for classifying a medical subjects into a positive group having 
the pathology of interest and a negative group not having the pathology of interest. 

19. (Original) A method for determining a classifier, the method comprising: 
producing a first generation chromosome population of chromosomes, each 

chromosome having a selected number of genes specifying a sub-set of an associated 
set of measurements; 

computationally genetically evolving the genes of the chromosomes to produce 
successive generation chromosome populations, the producing of each successor 
generation chromosome population including: 

introducing a selected level of simulated noise into values 
of the set of measurements for a group of subjects, 

generating offspring chromosomes by mating 
chromosomes of the present chromosome population, 

selectively mutating genes of the offspring chromosomes, 

and 

updating the chromosome population with offspring 
chromosomes based on a fitness of each chromosome determined 
respective to the values of the measurements of the group of 
subjects with the introduced simulated noise; and 
selecting a classifier that uses the sub-set of associated measurements specified 
by genes of a chromosome identified by the genetic evolving. 
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20. (Original) A medical diagnostic test for determining whether a medical 
subject has a pathology of interest, the method comprising: 

classifying measurements of the medical subject using a medical diagnostic 
classifier determined by the method of claim 19, wherein the associated set of 
measurements characterize concentrations of organic macromolecules and the fitness 
quantifies effectiveness of the sub-set of associated measurements specified by genes 
of each chromosome for classifying medical subjects into a positive group having the 
pathology of interest and a negative group not having the pathology of interest. 

2 1 . (Original) A genetic optimization method comprising: 
computationally genetically evolving the genes of a chromosome population, 

the evolving including evolving a number of expressed genes in each chromosome 
and employing a fitness criterion evaluated without reference to unexpressed genes of 
each chromosome; and 

selecting an optimized chromosome produced by the genetic evolving. 

22. (Original) The method as set forth in claim 21, wherein the genetic evolving 
includes: 

generating offspring chromosomes by mating selected parent chromosomes of 
the present chromosome population, each offspring chromosome having a number of 
expressed genes lying within a range defined by the number of expressed genes of the 
parent chromosomes from which that offspring chromosome is generated. 

23. (Original) The method as set forth in claim 22, wherein the range defined by 
the number of expressed genes of the parent chromosomes includes at least one of: 

(i) a value larger than a largest number of expressed genes in any of the parent 
chromosomes, and 

(ii) a value smaller than a smallest number of expressed genes in any of the 
parent chromosomes. 

24. (Original) The method as set forth in claim 21, wherein the genetic evolving 
includes: 
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generating an offspring chromosome by mating two selected parent 
chromosomes of the present chromosome population; and 

selectively mutating genes of the offspring chromosome that are unique to one 
or the other of the two parent chromosomes without mutating genes of the offspring 
chromosome that are common to both parent chromosomes. 

25. (Original) The method as set forth in claim 21, wherein the genetic evolving 
includes: 

selecting chromosomes that survive into each successive generation using a 
selection criterion biased toward selecting chromosomes having a smaller number of 
expressed genes over chromosomes having a larger number of expressed genes. 

26. (Previously presented) The method as set forth in claim 21, wherein the 
genetic evolving includes: 

generating offspring chromosomes by mating selected parent chromosomes of 
the parent chromosome population and introducing a select level of simulated noise 
into measurement values associated with the parent chromosomes. 



